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Abstract 



PURPOSE: To obtain a hygroscopic acrylic fiber having larger buffering ability of 
weakly acidic pH and durability and having 15-35% moisture absorption under 20 
deg.C 65% RH and having multifunctions of flame resistance, antimicrobial property, 
antistatic performance and pill resistance. /^^"^ 
CONSTITUTION: This acrylic fiber is a crosslinked acrylic fiber havingl .O^Oyyt^/o 

" ■ ' ' " ^ 

an amide 

s group"is introduced in tne resiauai pan ana a part ot ine carouxyi group it? a metal salt 
type obtained by adding one or two or more kinds of metal salts selected/from nitrate, 
hydrochloride, sulfate and phosphate of Ca, Mg and Al at pH4.0-7.0 to the group and 
converting the group and the equivalent ratio (metal/H) is in the range of (1 .0/1 .5) to 
(4.0/1.0). 
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BUFFERING PROPERTY AND ITS PRODUCTION 

(57) Abstract: 

PURPOSE: To obtain a hygroscopic acrylic fiber having 
larger buffering ability of weakly acidic pH and durability 
and having 15-35% moisture absorption under 20°C 65% 
RH and having multif unctions of flame resistance, 
antimicrobial property, antistatic performance and pill 
resistance. 

CONSTITUTION: This acrylic fiber is a crosslinked acrylic 
fiber having 1.0-8.0wt.% increase of nitrogen content due 
to hydrazine crosslinkage and in the fiber, 2. 5-4.5meq/g 
carboxyl group is introduced in a part of residual nitrile 
group and an amide group is introduced in the residual 
part and a part of the carboxyl group is a metal salt type 



obtained by adding one or two or more kinds of metal 
salts selected from nitrate, hydrochloride, sulfate and 
phosphate of Ca, Mg and Al at pH4. 0-7.0 to the group 
and converting the group and the equivalent ratio 
(metal/H) is in the range of (1.0/1.5) to (4.0/1.0). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the bridge formation acrylic fiber whose increase in the nitrogen content by hydrazine bridge formation is 1 .0 - 8.0 
% of the weight. To a part of residual nitrile group, the carboxyl group of 2.5 - 4.5 meq/g The amide group is introduced into the 
remainder and a part of this carboxyl group sets to pH 4.0-7.0. The nitrate of calcium, Mg, and aluminum, pH buffer nature 
hygroscopicity acrylic fiber which is the metal salt type which added and changed one sort or two sorts or more of metal salts 
chosen from a hydrochloride, a sulfate, and phosphate, and is characterized by the equivalent ratio (metal pair H) being in the 
range of 1.0 to 1.5 to 4.0 to 1.0. 

[Claim 2] Introduce a crosslinking bond into an acrylic fiber by hydrazine processing, and the increase in a nitrogen content is 
adjusted to 1 .0 - 8.0% of the weight of within the limits. A carboxyl group is introduced into 2.5 - 4.5 meq/g of the amount of 
nitrile groups which remains by the adding-water decomposition reaction, and an amide group is introduced into the remainder, at 
the time of acidolysis At the time of alkali hydrolysis with one sort or two sorts or more of hydroxides chosen from Li, Na, and K 
After one sort or two sorts or more of acids chosen from a sulfuric acid, a hydrochloric acid, a nitric acid, and phosphoric acid 
adjusting to pH 4.0-7.0 and using a part of carboxyl group as a salt type, The manufacture method of pH buffer nature 
hygroscopicity acrylic fiber characterized by adding one sort or two sorts or more of metal salts chosen from the nitrate of 
calcium, Mg, and aluminum as an indispensable component, a hydrochloride, a sulfate, and phosphate, and changing a part into a 
metal salt type. 



[Translation done.] 
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thing of which form is sufficient as a staple fiber, a tow, thread, a knit fabric, a nonwoven fabric, etc., and the bridge formation 
acrylic fiber of this invention may also be elegance and a waste fiber in the middle of a manufacturing process. Any of AN 
homopolymer and the copolymer of AN and other monomers are sufficient as AN system polymer, and the monomer of others, 
such as carboxylic-acid machine content monomers, such as sulfonic-acid content monomers, such as a halogenation vinyl and a 
halogenation vinylidene; (meta) acrylic-ester; metallyl sulfonic acid, and p-styrene sulfonic acid, and a salt; (meta) acrylic acid of 
• those, and an itaconic acid, and a salt; acrylamide of those, styrene, and vinyl acetate, is mentioned as other monomers. 
[0007] Although it is not limited especially as long as it is a means by which the increase in a nitrogen content can be adjusted to 
1 .0 - 8.0% of the weight, as a method of introducing hydrazine bridge formation into this acrylic fiber, the means which is 50-130 
degrees C (preferably 85-130 degrees C) in 5 - 80 % of the weight (preferably 5-40 % of the weight) of concentration and 
temperature, and carries out processing for 1 to 8 hours (preferably 1 - 4 hours) is industrially desirable. The increase in a 
nitrogen content means the difference of the nitrogen content of a raw material acrylic fiber, and the nitrogen content of a 
hydrazine bridge formation acrylic fiber here. 

[0008] In addition, when the increase in a nitrogen content does not fulfill the above-mentioned minimum, if the fiber of the 
physical properties which may finally be satisfied practically is not obtained, and various functions of the upper fire retardancy, 
antibacterial, an antielectricity characteristic, and anti-pill nature are not obtained but an upper limit is exceeded, hygroscopicity 
and pH buffer nature will not be obtained and the purpose of invention of all will not be attained. As a hydrazine which can be 
adopted here, a hydration hydrazine, hydrazine sulfate, a hydrazine hydrochloride, a nitric-acid hydrazine, a bromic-acid 
hydrazine, etc. are illustrated. 

[0009] Moreover, the nitrile group which remains by the adding- water decomposition reaction, without carrying out hydrazine 
bridge formation is vanished substantially, and a means to heat-treat the solution of mineral acids, such as basic solution, such as 
an alkali-metal hydroxide and ammonia, or a nitric acid, a sulfuric acid, and a hydrochloric acid, in sinking in or the state where 
raw material fiber was immersed into this solution, as a method of finally introducing an amide group into the carboxyl group and 
the remainder of 2.5 - 4.5 meq/g is mentioned. In addition, a adding-water decomposition reaction can also be performed 
simultaneously with introduction of the aforementioned crosslinking bond. In here, when the amount of carboxyl groups finally 
does not fulfill the above-mentioned minimum, pH buffer capacity which may be satisfied practically is not obtained, 1 5 - 40% of 
moisture absorption is not obtained under 20 more degree-C65%RH, and various functions of the upper fire retardancy, 
antibacterial, an antielectricity characteristic, and anti-pill nature are not obtained. Moreover, if an upper limit is exceeded, the 
fiber of the physical properties which may be satisfied practically will not be obtained. 

[0010] The carboxyl group introduced in this way calcium as an indispensable component, Mg, As a method of adjusting the 
equivalent ratio (metal pair H) of one sort or two sorts or more of metals chosen from aluminum, and H to 4.0 to 1 .0 from 1 .0 to 
1.5 When an acid performs hydrolysis mentioned above, they are one sort or two sorts or more of hydroxides chosen from Li, Na, 
and K. at the time of alkali hydrolysis One sort or two sorts or more of acids chosen from a sulfuric acid, a hydrochloric acid, a 
nitric acid, and phosphoric acid adjust to pH 4.0-7.0, and a part of carboxyl group is changed into a salt type. One sort or two 
sorts or more of metal salts chosen from the nitrate of calcium, Mg, and aluminum as an indispensable component, a 
hydrochloride, and phosphate are added, a part of carboxyl group is changed into a metal salt, and rinsing and the method of 
oily-medicine-processing and drying are used after an appropriate time, the fine structure of the fiber processed in this way by the 
hydroxide, mineral acid, and metal salt which are used here having the high solubility to water, and a part of carboxyl group being 
in a dissociation state by adjusting pH to 4.0-7.0 - half— swelling - conversion in a metal salt - up to the interior of fiber ~ 
homogeneity — and base it is carried out quickly It becomes possible to manufacture pH buffer nature hygroscopicity fiber 
advantageously industrially for the first time by this method, and omission of a metal salt can be prevented to dyeing and wash. 
[001 1] In addition, in calcium, Mg, and metal salt type carboxyl groups other than aluminum, it cannot recommend from we being 
unable to buffer pH to weak-acid nature, or being anxious about the detrimental nature to a human body. For example, although 
pH buffer capacity to an acid has alkali-metal salt types, such as Na, K, and Li, they are inferior in the buffer capacity to alkali. It 
is no longer pH buffer nature fiber which the buffer nature to an acid will fall if H type ratio is enlarged in order to avoid this, and 
has buffer capacity to weak-acid nature substantially. Next, when the ratio of calcium, Mg, aluminum metal salt type carboxyl 
group, and H type carboxyl group does not fulfill 1 .0 to 1 .5, there is little buffer nature to an acid, when exceeding 4.0 to 1 .0, the 
buffer nature to alkali is no longer pH buffer nature fiber which has buffer capacity to weak-acid nature practically few, and 
neither can attain the purpose of invention. In addition, by this invention, although it is indispensable that calcium, Mg, or 
aluminum is"~adopted as a kind of metal salt, metals other than these can also be used in the range which does not spoil 15-35% 
of moisture absorption under pH buffer nature, fire retardancy, antibacterial, an antielectricity characteristic, anti-pill nature, and 
20-degree-C65%RH. However, the content is 0.4 or less meq/g as a metal salt type carboxyl group. 

[00 1 2] Thus, the acrylic fiber which has 15 - 35% of moisture absorption under the fire retardancy which has pH buffer nature 
above the tensile strength of 1 g/d, antibacterial, an antielectricity characteristic, anti-pill nature, and 20-degree-C65%RH can be 
offered advantageously industrially. Since the nitrile group is denaturalizing greatly the fiber of this invention manufactured in this 
way, it can also be called acrylic denaturation fiber. In addition, when asking for high tensile strength especially, it is good to 
choose the high fiber of a dichroism ratio as a start acrylic fiber so that it may mention later. 

[0013] A means for it to be filled up with an acrylic fiber in the container equipped with the pump circulation system as 
equipment for manufacturing the above-mentioned acrylic fiber, and to perform serially each reaction of introduction of the 
above-mentioned crosslinking bond, a adding-water decomposition reaction, and a metal salt of formation is desirable from many 
points, such as safety and homogeneous-reaction nature. As an example of representation of this equipment (container equipped 
with the pump circulation system), a pressurized type exaggerated Mayer dyeing machine etc. is mentioned. 
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[0014] Moreover, especially in order to offer the fiber which has 15 - 35% of moisture absorption under the fiber physical 
properties which are satisfactory practically, pH buffer nature and fire retardancy, antibacterial, anti-pill nature, an antielectricity 
characteristic, and 20-degree-C65%RH, it is desirable to adopt the start acrylic fiber equipped with the following property. 
[001 5] That is, it is desirable for AN system polymer molecule which forms fiber to fully carry out orientation, and for a 
Congo-Red (for it to be called Following CR) dichroism ratio to adopt 0.5 or more acrylic fibers still more preferably 0.4 or more. 
•In addition, CR dichroism ratio is called for according to the method of polymer-chemistry 23 (252) 193 (1966) publication. 
[0016] In addition, although a well-known means can be suitably used as long as there is no limitation in the manufacture means 
of this acrylic fiber and the above-mentioned CR dichroism ratio is filled, a desired acrylic fiber can be industrially manufactured 
advantageously by adoption of the means which makes all draw magnification 8 or more times preferably 4 or more times 
especially, and makes a process contraction 30% or less preferably 40% or less. 

[0017] Furthermore, as a start acrylic fiber, it is fiber in front of an extension postheat treatment (according to a conventional 
method, spinning of the spinning undiluted solution of AN system polymer is carried out, and although extension orientation is 
carried out). Wet or **/wet spinning, and the water swelling gel fiber: water degree of swelling after extension by using 30 - 150% 
also in the fiber to which heat treatments, such as formation of dryness precise and wet heat relief processing, are not performed 
Since the dispersibility of the fiber to the inside of reaction mixture, the permeability of the reaction mixture to the inside of fiber, 
etc. are improved, with introduction and the adding-water decomposition reaction of a crosslinking bond are performed uniformly 
and promptly, it is desirable. In addition, a water degree of swelling is the percentage of the content moisture content expressed 
with dryness fiber weight criteria. 
[0018] 

[Function] The reason pH buffer nature hygroscopicity acrylic fiber concerning this invention and its manufacture method have 15 
- 35% of moisture absorption under fire retardancy, antibacterial, anti-pill nature, an antielectricity characteristic, and 
20-degree-C65%RH is considered in general as follows, although it has fully come to solve. 

[00 1 9] That is, while the fiber concerning this invention has left AN system polymer, the side chains combined with the polymer 
chain are considered to be the structure of cross linkage containing the nitrogen generated by the reaction with a hydrazine, H type 
generated by the adding-water decomposition reaction of a nitrile group, a metal salt type carboxyl group, and an amide group 
from the place where the nitrile group has disappeared substantially. 

[0020] Probably, in this invention, the carboxyl group of the specific ratio of the metal salt type of calcium, Mg, and aluminum 
and H type shows buffer nature to weak-acid nature, because the metal salt and weak acid of a weak base live together 
moderately, although a salt type carboxyl group generally has pH buffer nature. What fire retardancy is brought to with the metal 
salt of the structure of cross linkage, an acrylamide, and a carboxylic acid, and antibacterial is brought by the structure of cross 
linkage is presumed. Moreover, in an antielectricity characteristic, anti-pill nature will depend high hygroscopicity on the 
structure of cross linkage and a metal salt type carboxyl group further with low strength according to the disclosure effect by part 
for high hygroscopic water. Moreover, the place where supporting processability ability originates in the ion bridge formation 
between the molecules in the molecule by the oriented structure and polyvalent metal which are seen by CR dichroism ratio is 
size. 
[0021] 

[Example] Although an example explains this invention concretely below, this invention is not limited to these. As long as there is 
no notice, weight criteria show the section and percentage in an example. 

[0022] In addition, pH buffer capacity (mueq/g), the total amount of carboxyl groups, the amount of metal salt type carboxyl 
groups, the amount (meq/g) of H type carboxyl groups, LOI (limiting oxygen index), a moisture absorption, antibacterial 
(increase-and-decrease difference of a value), anti-pill nature (ICI grade), and the antielectricity characteristic (half-life) were 
searched for by the following methods. 
[0023] (1) pH buffer capacity (mueq/g) 

After weighing precisely about 0.4g of sample offering fiber dried enough and adding 200ml water to (X) g and this, until 0. 1-N 
hydrochloric-acid solution or 0. 1 -N caustic-alkali-of-sodium solution is dropped and it is set to pH 5.0 in the case of 
hydrochloric-acid solution. The hydrochloric-acid solution consumed by the time it was alike and was set to pH 7.0 in the case of 
caustic-alkali-of-sodium solution, or caustic-alkali-of-sodium solution (consumption Y) cc was calculated, and the buffer capacity 
to an acid or alkali was computed by the following formula. 

1 0 0 0Y 

pnnm&ji (weQ/g) = 

X 

[0024] (2) The total amount of carboxyl groups (meq/g) 

After weighing precisely about lg of sample offering fiber dried enough, adding 200ml 1-N hydrochloric-acid solution to (X) g 
and this and leaving it for 30 minutes, it filters by the glass filter, and water is added and rinsed. It fully rinses until pH of filtrate 
becomes five or more, after repeating this hydrochloric-acid processing 3 times. Next, after having paid this sample to 200ml 
water, adding 1-N hydrochloric-acid solution and making it pH 2, according to the conventional method, the titration curve was 
searched for in O.lN-caustic-alkali-of-sodium solution. Caustic-alkali-of-sodium solution (consumption Y) cc consumed by the 
carboxyl group from this titration curve was calculated, and the total amount of carboxyl groups was computed by the following 
formula. 
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0. 1Y 

±*)ltf*i/)V&m (meq/g) = — 

X 

[0025] (3) The amount of metal salt type carboxyl groups (meq/g) 

"After weighing precisely the sample offering fiber dried enough and carrying out acidolysis by the mixed solution of a 
concentrated sulfuric acid and concentrated nitric acid according to a conventional method, according to the conventional method, 
the fixed quantity of the metal was carried out by the atomic-absorption photometry, and it computed as an amount of carboxyl 
groups which the metal combined. 
[0026] (4) The amount of H type carboxyl groups (meq/g) 

The amount of H type carboxyl groups was computed by the following formula. The amount of H type carboxyl groups = the total 
amount of amount of carboxyl groups-metal salt type carboxyl groups. [0027] (5) It carried out according to the measuring 
method of the minimum oxygen index of LOIJIS-720 1 . 
[0028] (6) Moisture absorption (%) 

About 5.0g of 105 degrees C of sample fiber is dried by the hot air drying equipment for 16 hours, and a weight (Wl) g is 
measured, next, the constant temperature adjusted to 65% of relative humidity at the temperature of 20 degrees C in the sample — 
it puts into a constant humidity machine for 24 hours, and places Thus, the weight (W2) g of the sample which absorbed moisture 
is measured. From the above result, the moisture absorption was computed according to the following formula. 
W2-W1 

E&]@$ {%) = X 1 0 0 

Wl 

[0029] (7) Antibacterial examination strain : yellow staphylococcus Stapylococcus aureus IFO 12732 test methods: By the 
method of defining in a textiles sanitary finishing conference (SEK), **** bouillon suspension of an examination bacillus on 
sterilization sample cloth, measure the number of micro organisms after 37 degrees C and 18-hour cultivation in an airtight 
container, and ask with increase-and-decrease the difference of a value of the number B of bacilli of a standard cloth and the 
number C of bacilli of a sample to the number A of inoculation. 

Increase and decrease of value = logC-logA increase-and-decrease difference [ of a value ] = (logB-logA) - (logC-logA) 
[0030] (8) Anti-pill nature JIS L It carried out according to the method using the ICI type testing machine of the pilling 
test-method A method of 1076 textiles and knitting. 

[003 1] (9) Antielectricity characteristic JIS L It carried out according to the electrification nature test method of 1094 textiles and 
knitting. 

[0032] Example According to a conventional method, the spinning undiluted solution which dissolved the AN system polymer 
([limiting viscosity eta]: 1.2 in inside of 30-degree-C dime%lformamide) 10 section which consists of 1AN90% and 10% 
(henceforth MA) of methyl acrylates in 48% of rhodan soda water solution 90 section is dried under atmosphere (a dry bulb / 
wet-bulb =120 degree C / 60 degrees C), after extending (all draw magnification; 10 times), spinning and. Subsequently relief 
processing (27% of process contractions) was carried out under the 1 25-degree C high pressure steam, and raw material fiber 
(CR dichroism ratio 0.56) with a single fiber fineness of LOd was obtained. 

[0033] It rinsed, after processing in the hydrazine solution of 1L, and the NaOH solution of 1L by the conditions which showed 
lOg of raw material fiber in Table 1 . The fiber from which it rinsed after carrying out pH adjustment processing on the conditions 
which indicated the obtained fiber to Table 1, and a part of carboxyl group became H type was obtained. The total amount of 
carboxyls after hydrolysis processing of the nitrogen augend after hydrazine processing was 4.2 meq/g 5.0% of the weight. Next, 
various kinds of metal salts on the conditions which indicated the obtained fiber to Table 1 were added, and metal salt processing 
was carried out. After fully rinsing, it dried and pH buffer nature hygroscopicity fiber No. 1 -7 were obtained. The weighted solidity 
of this pH buffer nature hygroscopicity fiber of No. 1-7 was shown in Table 2. 
[0034] 
[Table 1] 
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[0035] 
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[Table 2] 
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[0036] As shown in Table 1 and 2, pH buffer nature hygroscopicity fiber No. 1 -5 of the example of this invention can obtain the 
outstanding performance which is not inferior even if tensile strength, fire retardancy, antibacterial, and any weighted solidity of a 
moisture absorption excel, although this invention person shortened sharply pH adjustment and the metal salt processing time 
compared with example No.of comparison6-7 proposed previously. 

[0037] Example Oily medicine processing and dryness processing were performed for three sorts of pH buffer nature 
hygroscopicity fiber of the example of this invention (fiber No.l, No.4) created in the two examples 1, and the example of 
comparison (fiber No,6), and the 1 .8 denier x48mm product raw cotton was obtained. According to the conventional method, 
cotton-mixing, a card, drawing, a roving, and fine spinning were performed for these product raw cottons, and the thread of the 
1/5 2 -meter yarn count and number of twists 830 T/M was created. Next, eyes are these thread at the smooth knitting machine of 
20 gages 200**20 g/m2 The knitting fabric sample of A to F shown in Table 3 was created. Subsequently, ****** was carried 
out for these sample knitting fabric by H2 02 / NaOH (pH-9 or 80-degree-Cx 60 minutes). 
[0038] 
[Table 3] 
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[0039] the example of this invention (fiber No.l, No.4) — spinning ~ knitting -- dyeing - at any process, although there was also 
no problem on processing, the face powder was accepted at the card process and the fme-spinning process, and, as for the 
example of comparison (fiber No. 6), many muddiness of ********** wa s accepted further This is considered because the 
unreacted calcium hydroxide remained inside a fiber front face and fiber in spite of having spent many hours on pH adjustment 
and metal hydroxide processing. 

[0040] The result of the moisture absorption of sample knitting fabric A-F after ******, antibacterial, an antielectricity 
characteristic, and an anti-pill nature examination is shown in Table 4. It turns out that each sample knitting fabric A-B of the 
example of this invention shows the outstanding property, and the practical use effect shows sufficient property also in sample 
knitting fabric C-D of ** 30%. This will be carrying out metal salt processing, and will be because it reacted to homogeneity to 
the interior of fiber and endurance improved remarkably, after metal salt processing adjusts to pH 4.0-7.0 and uses a part of 
carboxyl group as a salt type. Although this invention person is maintaining target practicality ability even if it sets to sample 
knitting fabric E-F of the example of comparison, the point that there are restrictions in respect of processing is a problem. 
[0041] 
[Table 4] 
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[0042] 

[Effect of the Invention] A means to manufacture industrially advantageously pH buffer nature hygroscopicity acrylic fiber and 
this fiber which the fiber physical properties which are satisfactory practically are maintained, and the saturation moisture 
absorption under 20 degree-Cx65RH has 15 - 35%, and have fire retardancy, antibacterial, an antielectricity characteristic, and 
anti-pill nature by this invention can be offered. pH buffer nature hygroscopicity acrylic fiber of this invention has itself in 
weak- acid nature, and is excellent in the acid from the external world, and the capacity maintained also to the attack of alkali at 
pH five to 7 within the limits. Moreover, specifically, a LOI display shows 24 or more fire retardancy, antibacterial exceeds a 
reference value 1 .6 with the number increase-and-decrease of SEK bacilli difference of a value, anti-pill nature exceeds the 3rd 
class in the knitting fabric of ** 30% by the ICI method, and an antielectricity characteristic has many remarkable performances 
compared with the conventional synthetic fiber and the conventional natural fiber that the half-life under 20 degree-Cx40RH is 
less than 15 seconds in the knitting fabric of** 30%. Furthermore, since various forms, such as a nonwoven fabric, knitting, and 
textiles, can be processed, a garments field is begun and it is widely used for all use fields, such as life materials and industrial 
materials. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . Jhis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to pH buffer nature hygroscopicity acrylic fiber which has the function to hold pH of 
the water in contact with fiber to the weak-acid nature (only henceforth weak-acid nature) of pH 5-7, and has 15 - 35% of 
moisture absorption under 20-degree-C65%RH, and its manufacture method. 
[0002] 

[Description of the Prior Art] Although maintained at weak-acid nature in the normal state by the lactic acid secreted, by 
alkalinization of the acid rain accompanying environmental destruction in recent years, and the clothes by wash, the range with 
normal pH of the skin was surpassed and, as for people's skin, this has harmed the healthy skin. In order to maintain pH of the 
skin at weak-acid nature, while clothes neutralize the acid and alkali from the outside, it is desirable for the fibrin material in 
contact with the skin itself to be weak-acid nature. There is a thing to which the protein which has the isoelectric point in 
weak-acid nature was made to adhere by post processing to textiles as a method of replying to such a request. However, since this 
method was making pH buffer nature matter adhere to textiles by post processing, it was not what fills the demand of 
hygroscopicity has the fault which cannot process various kinds of forms easily, and increasing as social needs recently, fire 
retardancy, antibacterial, an antielectricity characteristic, and anti-pill nature. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention person constructs a bridge by hydrazine processing in an acrylic fiber by 
Japanese Patent Application No. 6-36597, in order to cancel the trouble of such conventional technology. Subsequently, perform 
hydrolysis processing, and although pH buffer nature fiber characterized by changing the part into a metal salt type with a metal 
hydroxide after changing the generated carboxyl group into an acid type and its manufacture method were proposed When it is 
necessary to add small quantity every and a metal hydroxide addition is industrially manufactured since it is hard to react to 
homogeneity to the interior in case the swelling of fiber changes into a metal salt type small, when a carboxyl group is an acid 
type, time seriously This thing, Since a metal salt is mostly distributed over the surface section, when dyeing and finishing pH 
buffer nature fiber manufactured by the method, the thing for which it has a fault in endurance, such as a metal salt being omitted 
in high dyeing of especially dye liquor pH, and dye liquor polluting, and adhering to a stain riser product at powder, became clear. 

[0004] this invention is originated in view of the present condition of this conventional technology, and the place made into the 
purpose is [ pH buffer capacity of weak-acid nature is large, and ] durable, and it has 1 5 - 35% of moisture absorption under 
20 -degree- C65%RH, and has various functions of the upper fire retardancy, antibacterial, an antielectricity characteristic, and 
anti-pill nature — it is in pH buffer nature hygroscopicity acrylic fiber and its thing [ offering the advantageous manufacture 
method industrially ] 
[0005] 

[Means for Solving the Problem] this invention person resulted in completion of this invention, as a result of inquiring 
wholeheartedly, in order to attain the above-mentioned purpose. Namely, this invention is a bridge formation acrylic fiber whose 
increase in the nitrogen content by hydrazine bridge formation is 1 .0 - 8.0 % of the weight. To a part of residual nitrile group, the 
carboxyl group of 2.5 - 4,5 meq/g The amide group is introduced into the remainder and a part of this carboxyl group sets to pH 
4.0-7.0. The nitrate of calcium, Mg, and aluminum, It is the metal salt type which added and changed one sort or two sorts or 
more of metal salts chosen from a hydrochloride, a sulfate, and phosphate, and is pH buffer nature hygroscopicity acrylic fiber 
characterized by the equivalent ratio (metal pair H) being in the range of 1.0 to 1.5 to 4.0 to 1.0. Moreover, this invention 
introduces a crosslinking bond into an acrylic fiber by hydrazine processing, and the increase in a nitrogen content is adjusted to 
1 .0 - 8.0% of the weight of within the limits. A carboxyl group is introduced into 2.5-4.5 meq/g of the amount of nitrile groups 
which remains by the adding-water decomposition reaction, and an amide group is introduced into the remainder, at the time of 
acidolysis At the time of alkali hydrolysis with one sort or two sorts or more of hydroxides chosen from Li, Na, and K After one 
sort or two sorts or more of acids chosen from a sulfuric acid, a hydrochloric acid, a nitric acid, and phosphoric acid adjusting to 
pH 4.0-7.0 and using a part of carboxyl group as a salt type, It is the manufacture method of pH buffer nature hygroscopicity 
acrylic fiber characterized by adding one sort or two sorts or more of metal salts chosen from the nitrate of calcium, Mg, and 
aluminum as an indispensable component, a hydrochloride, a sulfate, and phosphate, and changing a part into a metal salt type. 
[0006] Hereafter, this invention is explained in full detail. First, it may be fiber formed of AN system polymer which contains 
acrylonitrile (henceforth AN) 50% of the weight or more preferably 40% of the weight or more as the start acrylic fiber, and the 



